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VIRUS
HEPATITIS | PARTICLE,
TYPE nm MORPHOLOGY GENOME® CLASSIFICATION ANI'IGEHE) ANTIBODIES | REMARKS
HAV 27 Icosahedral 7.5kb RNA, linear, | Hepatovirus HAV Anti-HAV Early fecal shedding
nonenveloped ss, + Diagnosis: IgM anti-HAV
Previous infection: IgG anti-HAV
HBV 42 Double-shelled 3.2-kb DNA, Hepadnavirus HBsAg Anti-HBs Bloodbormne virus; carrier state
virion (SL;":@&'W circular, ss/ds HBcAg AntiHBe Acute diagnosis: HBsAg, IgM anti-HBc
bace) sphesica HBeAg AntiHBe | Chronic diagnosis: IgG anti-HBc, HBsAg
Markers of replication: HBeAg, HBV DNA
Liver, lymphocytes, other organs
27 Nucleocapsid core HBcAg Anti-HBc Nucleocapsid contains DNA and DNA
HBeAg Anti-HBe polymerase; present in hepatocyte nucleus;
HBcAg does not circulate; HBeAg (soluble,
nonparticulate) and HBV DNA circulate—
correlate with infectivity and complete
virions
22 Spherical and HBsAg Anti-HBs HBsAg detectable in >95% of patients with
filamentous; acute hepatitis B; found in serum, body
represents excess fluids, hepatocyte cytoplasm; anti-HBs
virus coat material pp following infectic pi i
antibody
HCV Approx. Enveloped 9.4kb RNA, linear, | Hepacivirus HCV core Anti-HCV Bloodbome agent, formerly labeled non-A,
50-80 ss, + antigen non-B hepatitis
Acute diagnosis: anti-HCY, HCV RNA
Chronic diagnosis: anti-HCV, HCV RNA;
cytoplasmic location in hepatocytes
HDV 35-37 Enveloped hybrid | 1.7-kb RNA, Resembles viroids | HBsAg Anti-HBs Defective RNA virus, requires helper function
particle with circular, ss, - and plant satellite | Hpag Anti-HDV of HBV (hepadnaviruses); HDV antigen
HBsAg coat and viruses (genus (HDAg) present in hepatocyte nucleus
HDV core Deltavirus) Diagnosis: anti-HDV, HDV RNA; HBV/HDV
co-infection—IgM anti-HBc and anti-HDV;
HDV supeninfection—IgG anti-HBc and
anti-HDV
HEV 32-34 Nonenveloped 7.6kb RNA, linear, | Hepevirus HEV antigen | AntiHEV Agent of enterically transmitted hepatitis;
icosahedral ss, + rare in the United States; occurs in Asia,
Medit countries, Central A
Diagnosis: IgM/IgG anti-HEV (assays not
routinely available); virus in stool, bile,
hepatocyte cytoplasm
AR - - a o wy o= - I N .
M, ) QL) Sl g 2 Gy Sl gl 5 Sl pead) (2 (59 AN LY g2l
FEATURE HAV HBV HCV HDV HEV
Incubation (days) 15-45, mean 30 30-180, mean 60-90 15-160, mean 50 30-180, mean 60-90 14-60, mean 40
Onset Acute Insidious or acute Insidious or acute Insidious or acute Acute
Age preference Children, young adults Young adults (sexual and | Any age, but more Any age (similar to HBV) | Epidemic cases: young
percutaneous), babies, | common in adults adults (2040 years);
toddlers sporadic cases: older
adults (>60)
Transmission
Fecal-oral +++ - - - ++
Percutaneous Unusual ++H +++ +++ -
Perinatal = ++ S + -
Sexual & ++ =2 ++ -
Clinical
Severity Mild Occasionally severe Moderate Occasionally severe Mild
Fulminant 0.1% 0.1-1% 0.1% 5-20%° 1-2%°
Progression to None Occasional (1-10%) Common (85%) Common? None'
chronicity (90% of neonates)
Carrier None 0.1-30%° 1.5-3.2% Variable® None
Cancer None + (neonatal infection) + + None
Prognosis Excellent Worse with age, debility | Moderate Acute, good Chronic, poor | Good
Prophylaxis Ig, inactivated vaccine HBIG, recombinant None HBV vaccine (none for Vaccine
vaccine HBV carriers)
Therapy None Interferon Pegylated interferon Pegylated interferon + Nonel
Lamivudine ribavirin telaprevir,
. boceprevir,’ simeprevir,
plicion 2 sofosbuvir, ledipasvir,
Pegylated interferon” paritaprevir/ritonavir
Entecavir ombitasvir, dasabuvir
Telbivudine daclatasvir, velpatasvir,
Toriofovis® grazoprevir, elbasvir
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[ boratory Features of Chron patill

OE OF HEPATITIS DIAGNOSTIC TEST(s) AUTOANTIBODIES THERAPY

onic hepatitis B HBsAg, IgG anti-HBc, HBeAg, HBV DNA Uncommon IFN-ct, PEG IFN-.
Oral agents:
First-line: entecavir, tenofovir
Second-line: lamivudine, adefovir, telbivudine

onic hepatitis C Anti-HCV, HCV RNA Anti-LKM1® PEG IFN-o. plus ribavirin®
Direct-acting oral agents:
sofosbuvir, ledipasvir, velpatasvir
ritonavir-boosted paritaprevir, ombitasvir, dasabavir
elbasvir, grazoprevir
daclatasvir, simeprevir

onic hepatitis D Anti-HDV, HDV RNA, HBsAg, IgG anti-HBc Anti-LKM3 |IFN-t, PEG IFN-0°

oimmune hepatitis ANA? (homogeneous), anti-LKM1 (£) ANA, anti-LKM1 anti-SLA® Prednisone, azathioprine

Hyperglobulinemia
|g-associated - Uncommon Withdraw drug
ptogenic All negative None Prednisone (?), azathioprine (?)

bodies to liver-kidney microsomes type 1 (autoimmune hepatitis type Il and some cases of hepatitis C). "Supplanted in almost all cases by combinations of the
*t-acting antiviral agents listed (see www.hcvguidelines.org). “Early clinical trials suggested benefit of [FN-ct therapy; PEG IFN-ut is as effective, if not more so, and
supplanted standard IFN-c.. “Antinuclear antibody (autoimmune hepatitis type |). “Antibodies to soluble liver antigen (autoimmune hepatitis type |ll).

eviations: HBc, hepatitis B core; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D
3; IFN-or, interferon o; 1gG, immunoglobulin G; LKM, liver-kidney microsome; PEG IFN-oi, pegylated interferon o; SLA, soluble liver antigen.

:grade %JJM bk M‘

pandlly 485 agill 5 (511 (5 el e 3 A0l dulglY) Aladll e 23 A

Sl dsa oAl ad e dpsaal) Jallaall e ) pasd o Gus AS) de DA (5 el
Al LIATL Al J s ol LA saasall dadiall 0 A5 periportal necrosis
interface il asll Gl 51 piecemeal necrosis xbdll Al el
- Al ) o sl Aile sl () o T g IS0 S (35 AN ol Aa 2 hepatitis
bridging necrosis ¢ wall JAill cawall 5 5 3S yall 2y 5l s Al ) Gu-aall s g
Cany A Q) As 0y (o geadll aa oaa sall AN 5 A0Sl LBIAD) (S5 A o
S el A HAL 8 Ll s clgiany ae clppaiall 238 day 5 il Gyl dadail (e 3215
O all 2SI gl il dpmanill Sl 038 323 e 2l Ls sl 8 METAVIRG

(18] 3ad g Joiee ccaia

:Stage HAJAS‘ ‘.AMA M‘

Aapd o el (B sae o Jai Al g (e dall 2T gl s e oyl dasy
sy Aaaadil ) Cilasdally Bl e gall Jasad ) Tl Cadil) 138 ey Ladie (gl il

Lo e Gkl e waall wsss 3 METAVIR s s £o0 Gy HAL oo e G
(18] 20 45 yal 4y gy guail) ligmall 5 Canlill A aall Colan sl e 2 lgeil) sy ypai]
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Penportal necrosis, including piecemeal None (o] None (o)
necrosis and/or bridging necrosis (BN) Mild 1 Miid 1
Miid/moderate 2 Moderate 2
Moderate 3 Severe 3
Severe a
Bridging necrosis Yes
No
Intralobular necrosis Confiuent —None o] None or miid 0
—~Focal i Moderate i
—Zone 3 some 2 Severe 2
—Zone 3 most 3
—Zone 3 + BN few 4
—Zone 3 + BN multiple 3]
—~Panacinar/muitiacinar S
Focal —None o
—=1 focus/10x field 1
—2—4 foci/10x field 2
—5-10 foci/10x field 3
—>10 foci/10x field 4
Portal Inflammation None (o]
Mild 1
Moderate 2
Moderate/marked 3
Marked 4
Total 018 AO-A3<
None o] FO
Portal fibrosis—some 1 F1
Portal fibrosis—most 2 F1
Bridging fibrosis—few 3 F2
Bridging fibrosis—many 4 F3
Incomplete cirrhosis 5 Fa
Cirrhosis (5] Fa
Total (5] =

alshak K. Baptista A, Bianchi L. et al: Histologic grading and staging of chronic hepatitis. J Hepatol 22:696, 1995,
"Bedossa P Poynard T, French METAVIR Cooperative Study Group: An algorithm for grading activity in chronic hepatitis
C. Hepatology 24:289, 1996. “Necromflammatory grade: AO = none; A1 = mild; A2 = moderate; A3 = severe.

:Child-Pugh il

sic il gl o851 Lulul aaa 385 Child-Pugh-Turcotte sl Lyl Cag eall

saclusll Turcotte s Child ddau) s 1 47¢ ale die V1 &l gy 2SI aalis aa g

(14T o) 3 5l Wi y) Cansaid Al i) s el g st () Sy ) myall i)

ol ¥ ) (m el i )
BuadnSdgl; A
Al Agla ol 8 Jaiae JOS) B
Al Al ) Jd i JDa) . C

Crrasall edmall gy shs 1o oh g Ay ea s Ay e i © Capiatl 1da (e S
(4] ay pall 4 ghacil) M) g dpaasd) COYDUAY caaldl ¢ Jacaall
e sl (o 3 A 3l sl Jaiiad 3) Pugh J8 (e BaaY aldail s cadl Jae
S Jsand) 3 L 0] s i jate JS0 el Gilial LS
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GRADING OF SEVERITY OF LIVER DISEASE

PoINTS SCORED FOR INCREASING

CLINICAL AND BIOCHEMICAL ABNORMALITY
MEASUREMENTS

1 2 3
Encephalopathy (grade)* None I and 2 3 and 4
Ascites Absent Slight Moderate
Bilirubin {mg. per 100 ml.} -2 2-3 >q
Albumin (g. per 160 mi.} 35 2:8~3% < 2R
Prothrombin time (sec. prolonged) I-4 4-6 =6

(151 Child-Pugh < (1) Jsaal
VY20,V Gw INR sl s dhis Jlasy 1,V >INR : JUS PT J) Ja Jasdilsd 33le

B Y any Y, ¥ <INR 5 il any

OILE ¢ gana o ol B0
A Gl Gl Jiley L >
B il il iy Lol 4.
.C bl Caviatll Jilay adasi Yo o
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:Core lll o

DNA JV ss a5 C ol aaiuall alilay (5 sy g yia il YV o ylad JSA (5 5 S Q)
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S Ll ATgh e %) 0-Y + ) g (K e Line i A sibe Ailaie e JulS e IS
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HBV ¢ zeeddl Alla 8 aal) 3 Adlide Clapun 4520 508k Sy A (6 AN anal) i) g g

LR
el VY okl jmia 55 S a5 Sl S w
JEal a5 HBSAQ (oabind) aaivall Jasd jiagls YY ki Jhll de gila bagia =
3 HBCAQ sl DNA 25a5 052 oaball amivall o Gl ALS e dug i
gl Glaa) e 3508 e s G DNA polymerase
)S.A}:\_I ¢y c#;d‘\\g\w})ﬁﬂ\ u

Slarwall sda (Y) Jad) 3]

HBV-DNA
polymerase

HBcAg
HBeAg (blood)

Schematic diagram of hepatitis B virus. Hepatitis B
surface antigen (HBsAQ) is a protein that makes up part of the viral
envelope. Hepatitis B core antigen (HBcAg) is a protein that makes up
the capsid or core part of the virus (found in the liver but not in blood).
Hepatitis B e antigen (HBeAg) is part of the HBcAg that can be found
in the blood and indicates infectivity.

ML HBV 4 (ras i JS& ) i)
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Dane particle (42 nm) Subviral particle (22 nm)

Filament
(various lengths)

O Small envelope protein @ Core protein
m Medium envelope protein €2 Polymerase protein

4, Chaperone proteins
(Hsp90, Hsp70, Hsp40, Hsp60,
Hop and p23)

MLHBV @ dlay) i aall b saaliiall clasead) | ¥ i)

a Large envelope protein

syl Bl B 98

Akl AN o e dald ey Jadi g pall sae (gl JEB Lal) da
S5l paaall Jsad ells by Al Gaa dihdae o (A &5 (e 5 A GBI AT G Saly 3
z25aS Jaxi (cccDNA) covalently closed circular DNA 4ldS dls ) o g ydl)
A0S Alal) (e Al Y1 o) sl e Tolie | sagandl il 5 il (g 5 sill meal) g i 5yl L
Aladl
o ) le adiad s dpa Sl LAl 3) 53 8 CCCDNA (s sl (5 553 (aeal) dals Jaass
.CCCDNA (5 il s 5 il RNA JI Ll dal (0 20801 3130 RNA polymerase
A5 At Lpun gyl g al) wim Jad (g G0 A oan s il MRNA Jasdls paiias
ddadaall 039 3 cpre-core protein 4 sl Gl g Qlll 5 0 <polymerase

5] G josa 1y 99 41 o fing (5300 X i oall 5 (oadandl
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HBV Virion
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- Y
A

J NTCP Receptor

Viral Entry

Integration

r— cccDNA
Formation

Nucleus Transcription

Hepatocyte et 1RERNA
cccDNA
Amplification mANA

+) Strand Reverse
ynthesis  Transcripton  Translation
t s B g W, R
() =) -
£ncoplasmic =
Reticulum / — e
Virion

" Viral Protein Q) ) of A
Secretion Secretion  * .
— e
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Anti-HBe
Phase HBsAg HBeAg Ab Viral load ALT Histology Notes
‘Immune tolerant’ + + - +H+ Normal/ Normal/minimal Prolonged in perinatally
phase Low necroinflammation  infected individuals; may be
short or absent if infected
as an adult. High viral load
and so very infectious
‘Immune reactive’ + + - — Raised Moderate/severe May last weeks or years.
HBeAg-positive necroinflammation  High risk of cirrhosis or
chronic hepatitis HCC if prolonged. Increased
phase chance of spontaneous
loss of HBeAg with
seroconversion to anti-HBe
Ab-positive state
‘Inactive carrier’ - - - /- Normal Normal/minimal Low risk of cirrhosis or HCC
phase necroinflammation  in majority
HBeAg-negative - - - Fluctuating  Raised/ Moderate/severe May represent late immune
chronic hepatitis et Fluctuating  necroinflammation  reactivation or presence of
phase ‘pre-core mutant’ HBV. High
risk of cirrhosis or HCC
HBsAg-negative - - + —+ Normal Normal Ultrasensitive techniques
phase may detect low-level HBV
even after HBsAg loss

High Replicative, Immune Clearance HBeAg(-) Chronic Non-Replicative HBsAg Loss/Occult
Low Inflammatory ® High changing to low o Moderate to high e Low or Hepatitis B
eHigh HBV DNA s HBV DNA indctectable o Serum HBV DNA

eNormal or low ALT by * High but fluctuating CiSVDAL phases, alternating
© HBeAg() undetectable and very

oHBeAg(+) ® High decreasing to ALT
eHigh serum levels of normal ALT ® Low HBsAg levels o Very low HBsAg low but detectable

HBeAg & HBsAg ® Acute or intermittent e Persistent hepatitis levels ® Detectable HBV DNA
eMild or no hepatitis ® Necroinflammation ® Normal ALT in the liver
necroinflammation e Declining HBeAg & HBsAg ® Progressive liver  Intrahepatic
eNoor slow fibrosis o Eventual loss of HBeAg disease replication-competent
progression o High changing to minimal e Immune clearance HBV genomes such as
eDecreased IL-10, IL-6, necroinflammation attempts HBV cccDNA
IL-8 & TNF-a e Emergence of core and ineffective e Integrated HBV DNA
® No HBV DNA mutations precore mutations

2\

Serum 1
HBV DNA ’

-
Normal ALT / Undetectable HBV DNA
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HBeAg Anti-HBe
HBV DNA

Anti-HBc

IgM anti-HBc

1T T 1
012345 12 24 36 48 60
Months after exposure
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TABLE 332-5 Commonly Encountered Serologic Patterns of Hepatitis B Infection
HBsA“gr ANTI-HBs ANTI-HBc | HBeAg ANTI-HBe | INTERPRETATION

+ - lgM + - Acute hepatitis B, high infectivity®

- - lgG + = Chronic hepatitis B, high infectivity

+ - lgG - + 1. Late acute or chronic hepatitis B, low
infectivity

2. HBeAg-negative (“precore-mutant”)
hepatitis B (chronic or, rarely, acute)

- - - +/- +/- 1. HBsAg of one subtype and
heterotypic anti-HBs (common)

2. Process of seroconversion from
HBsAg to anti-HBs (rare)

- - lgM +/- +/- 1. Acute hepatitis B*
2. Anti-HBc “window”
- - lgG - +/- 1. Low-level hepatitis B carrier
2. Hepatitis B in remote past
- + lgG - +/- Recovery from hepatitis B
- - - - - 1. Immunization with HBsAg (after

vaccination)
2. Hepatitis B in the remote past (?)
3. False-positive

®*|gM anti-HBc may reappear during acute reactivation of chronic hepatitis B.
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Recommendations of Ch
HBeAg STATUS CLINICAL HBV DNA (IU/mL) | ALT RECOMMENDATION
HBeAg-reactive B >2 x 10* <2 x ULNed No treatment; monitor. In patients >40, with family history of
hepatocellular carcinoma, and/or ALT persistently at the high end
of the twofold range, liver biopsy may help in decision to treat
Chronic hepatitis >2 x 10 >2 x ULN¢ Treat®
Cirrhosis compensated >2 x 10° <or>ULN Treat® with oral agents, not PEG IFN
Cirrhosis decompensated <2 x10° >ULN Consider treatment!
Detectable <or>ULN Treat® with oral agents®, not PEG IFN; refer for liver transplantation
Undetectable <or>ULN Observe; refer for liver transplantation
HBeAg-negative - <2x10° <ULN Inactive carrier; treatment not necessary
Chronic hepatitis >10° 1 to >2 x ULN¢ Consider liver biopsy; treat" if biopsy shows moderate to severe
inflammation or fibrosis
Chronic hepatitis >10* >2 x ULN¢ Treat™
Cirrhosis compensated >2 x 10° <or>ULN Treat® with oral agents, not PEG IFN
<2x10° >ULN Consider treatment
Cirrhosis decompensated Detectable <or>ULN Treat" with oral agents®, not PEG IFN; refer for liver transplantation
Undetectable <or>ULN Observe; refer for liver transplantation
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HBY DNA > 20,0001U
ALT > 2ULN

[}
HEV DNA = 20 000 IU

Observe 3-6
menths and treat if
persistent*
~— @@

Consider liver
biopsy and treat if

ALT< 2 ULN
—

significant
inflammation or

fibrosist

0y

HEV DNA < 20 000 IU
ALT < 2ULN

R —

s " ™
Observe with HBY
DNA and ALT
checked every 36
months

Compensated:
treat if HBV DNA >
2000 IU
or ALT > ULN

ALT > 2 ULN ALT<2 ULN ALT < ULN

[HBV DNA = 2000 IU} [HBV DNA = 2000 IU] {HBV DNA < 2000 IU]

Observe with HBY
DNA and ALT
checked every 3-6
months

Decompensated: treat if
HBV DNA detectable
and refer to liver
transplant center

Consider liver
biopsy and freat if
significant
inflammation or
fibrosis

Observe 3-6
menths and treat if
persistent*
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TABLE 334-3 Comparison of Pegylated Interferon (PEG IFN), Lamivudine, Adefovir, Entecavir, Telbivadine, and Tenofovir Therapy for
Chronic Hepatitis B*

FEATURE PEG IFN® LAMIVUDINE ADEFOVIR ENTECAVIR TELBIVUDINE TENOFOVIR
Route of administration Subcutaneous Oral Oral Oral Oral Oral
injection
Duration of therapy 48-52 weeks 252 weeks 248 weeks 248 weeks 252 weeks 248 weeks
Tolerability Poorly tolerated | Well tolerated Well tolerated; Well tolerated Well tolerated Well tolerated;
creatinine monitoring creatinine monitoring
rece ded recommended
HBeAg seroconversion
1yrRx 18-20% 16-21% 12% 21% 22% 21%
>1yrRx NA upto50% @5yrs | 43% @ 3 yrs? 31% @ 2yrs 30% @ 2 yrs 40% @5 yrs
44% @ 6 yrs
Log,, HBV DNA reduction
(mean copies/mL)
HBeAg-reactive 45 5.5 median 3.5-5 6.9 6.4 6.2
HBeAg-negative 41 4.4-47 median 3.5-3.9 5.0 5.2 46
HBV DNA PCR negative
(<300-400 copies/mL;
<1000 copies/mL for
adefovir) atend of yr 1
HBeAg-reactive 10-25% 36-44% 13-21% 67% (91% @ 4 yrs) 60% 76%
HBeAg-negative 63% 60-73% 48-77% 90% 88% 93%
ALT normalization at end
ofyri
HBeAg-reactive 39% 41-75% 48-61% 68% 7% 68%
HBeAg-negative 34-38% 62-79% 48-77% 78% 74% 76%
HBsAg lossyr 1 3-4% <1% 0% 2% <1% 3%
>Syri 12% 5 yr after No data 5% atyr5 6%atyr6 No data 8%atyr5
1yrofRx
Histologic improvement
(=2 point reduction in HAI)
atyrl
HBeAg-reactive 38% 6 months | 49-62% 53-68% 72% 65% T4%
after
HBeAg-negative 48% 6 months | 61-66% 64% 70% 67% 72%
after
Viral resistance None 15-30% @ 1 yr None @ 1 yr <1% @ 1yr UptoS%@yrl %@yl
70% @5 yrs 29% @ 5yrs 1.2% @ 6 yrs® Upto22% @yr 2 0% through yr 8
Pregnancy category C c c C 8 B
Cost (USS) for 1 yr ~$18,000 ~$2,500 ~$6,500 ~$8,7008 ~$6,000 ~$6,000
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Standard Indications for Therapy

All patients with chronic HCV infection (detectable HCV RNA, with or without
elevated ALT) except for those with short life expectancies owing to comorbid
conditions.

Any stage of fibrosis; highest priority for advanced fibrosis [METAVIR stage 3]/
cirrhosis [METAVIR stage 4] (pretreatment biopsy is no longer embraced and
has been supplanted by noninvasive measures of fibrosis, e.g., imaging to
determine liver elasticity)

Responsiveness in groups previously refractory to interferon-based therapy (HIV-
HCV co-infection, renal insufficiency, African American and Latino ethnicity, IL28B
non-C haplotype, obesity, insulin resistance, hepatic decompensation, etc.) is
not diminished to contemporary direct-acting oral combination regimens.

Retreatment Recommended

Relapsers, partial responders, or nonresponders after a previous course of
interferon-based therapy or prior direct-acting antiviral therapy (see genotype-
specific recommendations below).

Antiviral Therapy Not Recommended

Pregnancy: No clinical studies of direct-acting antivirals during pregnancy

are available. Ribavirin is contraindicated during pregnancy; therefore, any
regimen including ribavirin should not be used. Sofosbuvir; sofosbuvir +
ledipasvir; and paritaprevir/ritonavir + ombitasvir + dasabuvir are classified

as pregnancy category B, but the other direct-acting antivirals do not have a
pregnancy classification. Therefore, these therapies are not indicated routinely
in pregnancy and should be used, with caution, only if the benefit of treatment
outweighs the potential for fetal risk.
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FAILED PRIOR PEG IFN/RIBAVIRIN THERAPY, NO CIRRHOSIS

Genotype 1a

ledipasvir + sofosbuvir 12 weeks

paritaprevir/ritonavir + ombitasvir + dasabuvir + RBV 12 weeks
sofosbuvir + simeprevir 12 weeks

daclatasvir + sofosbuvir 12 weeks

grazoprevir + elbasvir 12 weeks (without ELB NS5A RASs) or + RBV x
16 weeks (ELB NS5A RASs)

sofosbuvir + velpatasvir 12 weeks

Genotype 1b

ledipasvir + sofosbuvir 12 weeks

paritaprevir/ritonavir + ombitasvir + dasabuvir 12 weeks
sofosbuvir + simeprevir 12 weeks

daclatasvir + sofosbuvir 12 weeks

grazoprevir + elbasvir 12 weeks

sofosbuvir + velpatasvir 12 weeks

Genotype 2

sofosbuvir + velpatasvir 12 weeks

daclatasvir + sofosbuvir 12 weeks

Genotype 3

sofosbuvir + velpatasvir 12 weeks

daclatasvir + sofosbuvir 12 weeks

Genotype 4

sofosbuvir + velpatasvir 12 weeks

ledipasvir + sofosbuvir 12 weeks

paritaprevir/r + ombitasvir + RBV 12 weeks (no dasabuvir)

grazoprevir + elbasvir 12 weeks (prior relapse) or + RBV 16 weeks
(prior nonresponse)

Genotypes 5, 6
sofosbuvir + velpatasvir 12 weeks
ledipasvir + sofosbuvir 12 weeks
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GROUP N | Min. Max. | Mean SD SEM
Cirthosis 26 | 420.0 | 828.0 | 680.1 | 102.8075 | 20.16
Chronic viral | /| 5100 | 4500 | 3285 | 72.2219 | 14.74
hepatitis
Hepatocellular

; 13 | 490.0 | 810.0 | 695.0 | 86.7948 | 24.07
carcinoma
Control 26 | 230.0 | 376.0 | 282.52 | 39.6981 | 7.785

F=176.438 ,P=0.0001 (Significant)
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Abstract:

Background: Chronic viral hepatitis B and C is one of the most common liver diseases
that lead to hepatocyte insufficiency and its complications. Since the liver is the main storage
of vitamin B12 in the body, different pathological events affecting the hepatocyte will affect
the levels of serum vitamin B12 levels. We evaluated the relationship between vitamin B12
levels and severity of hepatitis in patients with chronic viral hepatitis and cirrhosis.

Aim: Evaluation of the relationship of high serum vitamin B12 levels with the severity of
hepatocellular damage in patients with chronic viral hepatitis B and C.

Materials and Methods: A cross-sectional study included patients with chronic viral
hepatitis who attended a clinic or division of digestive diseases at Damascus University
Hospitals (Mowasat University Hospital, Al-Assad University Hospital) during the period
between 1/3/2021 and 1/3/2022. The data collected included age, gender, comorbidities,
laboratory evaluation (vitamin B12, hemoglobin, MCV, ALT, AST, total bilirubin, serum
albumin) after that the relationship of vitamin B12 levels with the severity of liver damage
in terms of presence of cirrhosis and degree of cirrhosis was studied. According to per
Child-Pugh classification and presence of hepatocellular carcinoma. The predictive value
(P-value) was considered statistically significant if it was less than 0.05.

Results: This study included 80 patients (48 males, 32 females, mean age 49.2 + 11 years).
The mean concentration of vitamin B12 in the blood was significantly higher in patients
with cirrhosis (1392 pg/ml) compared with patients without cirrhosis (866 pg/ml), These
values were particularly higher in patients with Child-Pugh C (2001 pg/ml) /ml), followed
by Child-Pugh B patients (1350 pg/ml), while the levels of vitamin B12 in patients with
Child-Pugh A cirrhosis were (1217 pg/ml), (P-value<0.0001). Vitamin B12 levels were
significantly higher in patients with HCC (1931 pg/ml) compared to patients without HCC
(1033 pg/ml), (P-value=0.001).

Conclusion: Vitamin B12 levels significantly increased in patients with cirrhosis and
hepatocellular carcinoma compared with patients with chronic viral hepatitis without
cirrhosis.

Keywords: Vitamin B12, cirrhosis, viral hepatitis.
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